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Original Research Article
Kinetic of Corrosion for V,AIC and Cr,AIC atpH=11.7

Abstract

Ca(OH) at pH=11.7 using Potentiostat to estimate corrogiarameters. The results
show that YAIC material has more noble potential and lowerrentr density than
CrAIC over temperatures include 303, 313, 323 anK3®larization resistance which
calculated according to Stern-Geary equation caisfithe most resistance fopAMC in

more negatlve for GAIC than LAIC, ﬁh|s means that JAIC has less ablllty to COrrosion. _ - | Comment [02]: Rephrased. If possible remove
””””””””””””””””” .... Thermodynamic functionsrefer to that ....

for V,AIC more than for GAIC. [ _ — -| Comment [03]: What do you mean by the }
”””””””””””””””””””””””” statement? Please rephrase.

Keywords]MAX phase material, corrosion in Ca(Qtkinetic of corrosdn | _- ‘{Comment [04]: At least a minimum of Four(4)}
””””” key words

Introduction

!Many authors interested by fabrication of MAX phasaterials and investigated on their

properties such as physical and mechanical pregseiricluding elasticity, electrical and

thermal conductivity, hardness and electrical tesie [1-16]. These materials

characterize by regular lattice structure, i.e.dowefects in crystal structufte There are- ‘{Comment [05]: please coordinate the sentencis

few studies concerned with corrosion behavior of Mphase material as reproducible ~ (Preperly. Itis notmaking any sense.

industrial materlalb Many authors highlighted csiom of MAX phase materials at high
temperatures (oxidation). While there are veryelitstudies focused the corrosion at
normal temperatures. V.D. Jovic et al. studied dbeosion behavior of select MAX

phases in 1M of NaOH, HCI and,80, [17]. Also,Dong et al. studied the corrosion of
Cr,AlIC compounds [18]. Rana et al. studied the coom$iehavior of YAIC and CpAIC

in 0.01N NaCl solution [1QJ 7777777777777777777777777777777777777777 Clomme"t [06]: Grammatical errors. Rephraseif
please.

materials in 0.01 Ca(Ohlat four different temperatures by potentiostaestimate the {C°'“'“e"t (A ccoSIUETEE-<
corrosion resistance of these materials.

Experimental Procedure

MAX phase materials were fabricated using powdetafturgy by]welghtmg
certain weight of V, Cr, C, and Al powders (99% gumixing using ball milled, cold
pressing and smtenng at 1100- 135Gor 6 hrét

Comment [08]: ...by weighing V, Cr, C, and Al
powders (99% pure) and mixing them using ball
milled, cold pressing and sinteringprocedures at

W 1100-1356C for 6 hrs.
potentiostat type WINKING M Lab 20@ at 5 mV éeto obtain corrosion parameters ‘[Comment [09]: ...estimated with a WINKING

7777777777777777777777777777777 M Lab 200, Qotennodynamlc equipment. }
Comment [010]: This is not a corrosion }

parameter.

60°C corresponding to 303, 313, 323 and 333K.
Comment [011]: ....using jacket cell at four

temperatures viz.......
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Results and Discussion
Figure (1) shows the XRD of prepared materials tviionfirms the presence of - ‘{Comment [012]: What is XRD? give meaning}
””””””””””””””””””” since it's been used for the first time.

MAX phases. Figs. (2) and (3) show the polarizataamves of AIC and CpAIC
respectively in calcium hydroxide at pH =11.7atrfdifferent temperatures, these curves

materials in corrosive environment. The data ofr@sion were measured using Tafel
extrapolation method as listed in Table (1).
These data indicate thabAMC has more noble corrosion potentials thapAGZ,

higher corrosion resistance 0bAIC due|to the protective film of vanadium oxide on - { Comment [014]: Do you mean o say”
....... resistance of YAIC _isdue to the

in potential with current density was lower at eatic sites than anodic once. T e }

******************** ‘[Comment [016]: .... which was calculated

”””””””””””” -~~~ 7 Comment [017]: ..... V,AIC wasmore than tha
_ (dE) _ b,b, {fo, LB oo Ve j
p
i=0

di 2.303b, +b,)i .,
where Ry and R are anodic and cathodic Tafel slopes respectively.

The free—energy change accompanying an electrochéméaction can be
calculated by the following equation[21]:

AG = -nFE

where4G is the free—energy changeis the number ofelectrons involved in the reaction
F is the Faraday constant, aBequals the cell potential (Exf).

At constant temperature, the change in free enea@g negative for GAIC than
V,AIC, this means that JAIC has less ability to corrosion.

From the value offG at several temperatures, the change in the en{ufyof
corrosion process could be derived according tavle-known thermodynamic relation:

AS=— d(AG)
dT

!Values of4G are usually plotted against temperature (T); #itusny temperature
the value of-d(dG)/dT=4S which corresponds to the slope of (hedG) versus (T) plot
at that temperature, as shown in Fig. (2). The ghan free energy\G, is related t&\H,
the change in the enthalpy, an®, the change in entropy of the corrosion reaciiba

constant temperature, T, by the equation [22]: __ - - Comment [018]: You have not made any point
— _TA2 here. Read through and redirect you points to make
AG =AH -TAS
to bring the true meaning out.

The change in entropy was negative foANM, while positive value for GAIC,
this means that the corrosion ofAIC gave stable corrosion products such as pretecti
layer of metal oxide with less disorder that reactdhe positive values afH refer to
endothermic process of corrosion for MAX phase miate

The rate (r) of corrosion in a given environmentdirectly proportional with its
corrosion current densityi) in accordance with the relation [23]:

r = Ols(e/p)lcorr
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here €) is the equivalent weight of the metal apjl i6 its density. For the increasing
values of (lo) with a temperature follow Arrhenius equationisiteasonable as:

iCOI’I’ = Aexp(_Ea / RT)
whereA andE, are the pre- exponential factor and energy ofatitin of the corrosion
process respectively. Values Bf were derived from the slopes of the (Iggyi versus
(1/T) linear plots as in Fig. (3). The values ofiation energy and log A for JAIC

more than for GAIC

CrzAIC.

Conclusion

Corrosion behavior of IC and CpAIC materials have been investigated in 0.01N
Ca(OHjthrough the calculation of polarization resistandaich indicate that YAIC
more resistance than £4C, also the corrosion process ofAIC less spontaneous than

for CrAIC through the change in free energy value. Thgatiee value ofAS for VLAIC - comment [020]: Grammatical issues.

confirms the later result. Also activation energyfd V,AIC was more than for GAIC.
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Fig. 5:Arrhenius plot for MAX phase materials.

Table (1): Corrosion parameters for,XIC and CpAIC in 0.01N Ca(OH)
at four temperatures.

| Temp. | Econ ez -be +b, Rx10’
MBS, K i mV | guAcm? | mV.dect | mV.dec P
303 316.¢ 3.1¢ 111.¢ 117.t 7.7
VLAIC 313 378.¢ 5.8¢ 110.C 128.¢ 4.3¢
328 408.( 9.31 132.2 133.¢ 3.1C
338 612.€ 17.0C 82.¢ 124t 1.27
303 1338.8 32.31 85.7 128.7 0.69
CRLAIC 313 1304.5 32.95 139.1 176.8 1.03
323 1319.5 34.29 147.6 199.2 1.07
33:¢ 1266.: 39.5¢ 167.¢ 214.¢ 1.0z
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Tables (2): The thermodynamic quantities foeAIC and CpAIC in 0.01N Ca(OH)

at four temperatures.

. T -AG 4s 2

Material ) (kJ.mole’?) (kJ.mol".K™) (kJ.mole™)
302 9160 0.2¢
313 109.55 0.34

VLAIC 33 11819 -2.65819 0.35
333 177.35 0.52
303 387.58 1.28
313 377.65 121

CrAIC 323 3850 0.587106 118
333 366.56 110

Table (3): Values of activation energy £ pre- exponential factors (A) forXIC and

Cr,AIC in 0.01N Ca(OHj).

. E,

Material (kJ.moI'l) Log A
V,LAIC 19.95 2.424
CrAIC 12.80 0.337




